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CONFIDENTIAL NPG REPORT NO., 1070

Comparative Ranging Tests of 3"/70 A.A. Projectiles
Types EX 24 Mod 7, EX 24 Mod 9, EX 24 I'od 12 and
Mk 34 Mod 1, in Guns Type G Mod 7 and 11

PART A
SYNOPSIS

l. This is a report of tescs conducted for the purpose of investi-
gating the comparative ranging performance of 3"/70 A.A. Projectiles
Types EX 24 Mod 7, EX 24 Mod 9, EX 24 Mod 12 and Mk 34 Mod 1, in

Guns Tyve G Mod 7 Serial No. 2é74l and Ty»e G Mod 11 Serial No. 24930,
and to substantiate the previous firings in the Type G Mod 7 Barrel
Serial No. 24579,

2. The results of the tests indicate that:
a. When fired from the 3"/70 Caliber Type G Mod 7 Gun:

(1) The EX 24-9 projectiles gave better range performance
than either the EX 24-12 or Mk 34- nrojectiles.

(2) The Mk 34-1 projectiles gave decidedly better range
performance than the BEX 24-12 projectiles.

b, When fired from the 3"/70 Caliber Tyne G Mod 11 Gun:

(1) The EX 24-9 nrojectiles gave better range pverformance
than either the EX 24-7, EX 24-12 or Mk 34-1 projectiles.

(2) The Mk 34-1 projectiles gave decidedly better range
performance than either the EX 24-7 or EX 24-12 projectiles,

(3) The British complete rounds assembled with Primer
Groups No. 1 and No, 2 and with projectiles of similar design to
the BX 24-9 projectiles gave range performance comparable to the
EX 24-9 projectiles.,

c. The EX 24-7 projectiles gave much better range performance
in the worn Type G-7 Gun No. 24579 than in the new Type G-1ll Gun
No. 24930.

CONFIDENTIAL
SECURITY INFORMATION 1
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Comparative Ranging Tests of 3%/70 A.A. Projectiles
Types EX 24 Mod 7, EX 24 Mod 9, EX 24 Mod 12 and
Mk 34 Mod 1, in Guns Type G Mod 7 and 11
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NTRODUCTION

1. AUTHORITY:

The tests described in this report were authorized by refer-
ence (a), modified by references (b), (c), (d) and (e), and by the
authority of reference (f).

2. REFERENCES:

a. BUORD Conf ltr ReSa-FBWscmj NP9 Ser 32545 of 15 Jan 1952
be BUORD Conf ltr Re%a-FBiscmj S74-1(3") Ser 33544
of 5 Feb 1952
¢. BUORD Conf ltr ReSa~FBiscm) NP9 Ser 36937 of 28 Mar 1952
d. BUORD Conf 1ltr HeSa-JWusvl 874-1(3") Ser 41265
of 19 Jun 1952
e. BUORD Conf 1ltr ReSa-FBWssf S74-1(3%) Ser 41255
of 25 Jun 1952
f. BUCRD Conf ltr Re3b-MAS/MRHsmt S78-1(56-3"} Ser 41202
of 24 Jun 1952
g. NPG Revort No. 942 of 7 May 1952
h. NPG Revort No. 1011 of 18 Aug 1952
i, NAVPROV 3"/70 Ranging Data Sheet No. 137 of 12 Mar 1952
jo NAVPROV 3"/70 Ranging Data Sheet No. 138 of 7 Apr 1952
k. NAVPROV 3"/70 Ranging Data Sheet No. 139 of 3 Jun 1952
1. NAVPROV 3%/70 Ranging Data Sheet No. 142 of 16 Jul 1952
m. NAVPROV 3%/70 Ranging Data Sheet No. 143 of § Aug 1952

3. BACKGROUND3

a. Reference (g) reported in detail the initial programs of
comparative ranging of 3"/70 A.A. Projectiles Tynes EX 24 Mods 7, 8,
and 9 in new and worn guns Type G Mod 7. Reference (h) reported in
detall additional comparative ranging tests which were intended to
determine what design features were responsible for the superior
range performance of the Projectile Type EX 24 Mod 9 compared to the
Type EX 24 Mods 7 and 8 projectiles in new and worn Type G Mod 7
3"/70 caliber guns.

CONFIDENTIAL
SECURITY INFORMATION 3

Rl w8y




®

RRMBALS

CONFIDENTIAL : NPG REPORT NO, 1070

Comparative Ranging Tests of 3"/70 A.A. Projectiles
Types EX 24 Mod 7, EX 24 Mod 9, EX 24 Iod 12 and
Mk 34 Mod 1, in Guns Tyve G Mod 7 and 11

b. Reference (a) modified by references (b), (c), (d) and (e)
authorized comparative ranging tests using EX 24 Mod 7 nrojectiles
to substantiate the previous firings in the Type G Mod 7 Barrel
Serial No. 24979 and to conduct a ranging comparison test of 3%/70
A.A, Projectiles Tyne EX 24 Mod 7, EX 24 Kod 9, EX 24 lod 12 and
ik 34 %od 1, in Guns Type G Mod 7 Serial No. 26741 and Type G Mod 11,
serial No. 24930.

4, OBJECT CF TEST:

a. The object of the comparative ranging programs described in
this report was to establish a ranging comparison of 3"/70 A.A.
Projectiles Type EX 24 Mod 7, BX 24 Mod 9, EX 24 Mod 12 and Mk 34
Mod 1, in guns Type G Mod 7 Serial No. 26741 and Type G Mod 11 Serial
No, 24930, and to substantiate the previous firings in the Tyne G
Yod 7 Barrel Serial No. 24579.

5. PERIOD OF TEST:

a. Date Project Letter 15 Jan 1952
Dates Project Modification Feb 1952

28 Mar 1952

19 Jun 1952

25 Jun 1952

be Date Commenced Test 12 Mar 1952
c. Test Completed 5 Aug 1952

e J

il

i
|
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Comparative Ranging Tests of 3"/70 A.A. Projectilas
Types EX 24 Mod 7, EX 24 Mod 9, EX 24 Mcd 12 and
Mk 34 Mod 1, in Guns Type G Mod 7 and 11
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DETAILS OF TEST

6. DESCRIPTICN OF ITEMS UNDER TEST:
a. Projectiles:

Rear Band Rear Band Front Band Front Band
Type Metal Design Metal Design Remarks

EX 24-7 Gilding Figure 2 .Gilding Figure 2 EX 24-7 Stand-
Metal Appendix B) Metal Appendix (8) ard Projectile.

EX 24-9 Copper Figure 1 Steel Figure 1 EX 24-9 Stand-
Appendix (B) Appendix ®) ard Projectile.

EX 24-12 Gilding ©Figure 4 Gilding Figure 2 ° EX 24-7 Stand-
Metal Avpendix B) Metal Appendix B) ard Projectile

with four (4)
cannelures
machined inteo
the rear band
and straight-
ening of the
slone on the
large rear-band
rib.

Mk 34
Mod 1 Gilding Figure 3 Gilding Figure 2 BEX 24-7 Stand-
Metal Appendix @ Metal Appendix ® ard Projectile
‘ with four (4)
cannelures
machined into
the rear band,

CONFIDENTIAL '
SECURITY INFORMATION 5
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7. DEICRIPTION OF TEST EQUIPKENT:

a. Gunss 3*/70 Cals Type G Kod 11 Serial No. 24930
Rifling - 1 turn in 20 calibers, Uniform Twist
Rounds before test: 37 actual rounds
37.65 ESR O Do 0%002
Rounds after test:s 281 actual rounds
281.65 ESR A Do 0%003

3"/70 Cal. Type G Mod 7 Serial No. 26741
Rifling - 1 turn in 20 calibers, Uniform Twist
Rounds before tests 33 actual rounds

32,77 ESR QDo 0%003
Rounds after test: 108 actual rounds

107.77 ESRA\ Do 0%0055

b. Chargess Casess Steel, Experimental No., 5 for U.S. Rounds;
British Cases Lot 5 for British Primer
Group Nos. 1 and 2 (Table II, Appendix (A

Primerss XC-M1ll for U.,S. Rounds; XC-M1l Xodified
for British Primer Group No. 1 and Primer
No. 13 for British Primer Group No, 2
(Table II, Appendix (A)).

Powders 10.11 lbs. Powder Index HKPC-1 for Gun
Serial No. 24930, 9.95 1lbs. Powder Index
HKPC-~1 for Gun Serial No. 26741 on U.S.
Rounds, 10,00 1bs., 2 oz. 15 grams, Index =
RNP-293 for British Rounds in Primer :
Group Nos. 1 and 2 (Table II, Appendix @),

ce Velocity Measuring

Devicess Standard oscillograph and chronograph‘
equipment.
d. Pressure Gagess 1/30 sg. in. area copper crusher type.

CONFIDENTIAL
SECURITY INFORMATION 6 | o \
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Comparative Ranging Tests of 3"/70 A.i. Projectiles
Types EX 24 Mod 7, EX 24 Mod 9, EX 24 Mod 12 and
Mk 34 Mod 1, in Guns Type G Mod 7 and 11

8. PROCEDURE:

a, The following programs were fired in sccordance with refer-
ence (a) modified by reference (b)s

Dates 12 March 1952 - Elevationt 15 degrees

Guns Type G Mod 11 No. 24930
No. Loeding Type Projectiles - fired in alternating five
Rds, and Fuzing d groups (Table I endi

20 Salts and Standard EX 24-7 (Figure 2, Appendix (B)).
DNP 238911

20 Salts and ¥k 34-1 Projectile like EX 24«7 with four (4)
DNP 238911 cannelures machined into the rear band
(Figure 3, Lppendix (B)). BUORD Dwg. 982549,
No Revision, ¥k 34 Mod 1.

20 Salts and Standard EX 24-9 (Figure 1, Appendix (B)).
DNP 238911
Date: 7 April 1952 - Elevations 15 degrees
Guns Type G Mod 11 No., 24930 .
No.  Loading Type Projectiles - fired in five (5) round |
Rds, 2apd_ Fuzing w Table end g
40 Salts and Mk 34-1 Projectile 1ike EX 24-7 with four {4) i
DNP 238911 cannelures machinedinto the rear bend ,

(Figure 3, Appendix (B)). BUORD Dwg. 982549,
No Revision, Mk 34 Mod 1.

5 British assembled Primer Group No, 1.
British asserbled Primer Group No, 2,

CONFIDENTIAL
SECURITY INFORMATION 7 ) \
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Comparative Ranging Tests of 3%/7C L.A. Projectiles
Types EX 24 Mod 7, EX 24 Jiocd 9, EX 24 Led 12 and
Mk 34 kiod 1, in Guns Type ¢ Kod 7 end 11
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b. Reference (c) modified the comperative renging tests author-
ized by reference (a) modified by reference (b) to substitute EX 24
Mod 12 projectiles, Buresu of Ordnence Sketch 329480, (Figure 4,
Appendix (B); for the unmodified EX 24-7 projectiles (Figure 2
hAppendix (B)) throughout the remainder of the compsrative ranging
testsE _The following program was fired in asccordarce with refer-
ence (¢):

Datez 3 June 1952 - Elevations 15 degrees
Guns Type G Xod 11 No, 24930
No. Loading Type Projectiles - fired in five (5) round
Eds. sand Fuzing ——troups (Tsble III. Avvondix (£2) _
40 Salts and EX 24-12 Projectile like EX 24-7 with four (4)
DNP 238911 cannelures rachined into the rear band end
straightening of the slope on the large resr
5 Salts snd band rib, BUORD Sketch 329480 (Figure 4,
DNP 239269 Appendix (B)).

c. BReferences (e) and (f) further modified the comperative
ranging tests suthorized by reference (2) modified by references (b),
(c) and (d) in order that the reletively lsrger dispersions obtained
on 3 June 1952 (Teble III, Appendix (4)) using Projectiles Type
Ex 24-12 Bureau of Ordnance Sketch 32 {Figure 4, Appendix (B))
compared to the lower dispersions obtained on 7 ipril 1952 (Teble iI,
Aggendix (A)), using Projectile Kk 34-1 Buresu of Ordncnce Dwf.
982549, No Revision, (Mk 34 Xcd 1) (Pigure 3, Appendix (B)) might
be clarified. The following programs were fired in eccordsnce with
references (e) and (f)s

CONFIDENTIAL
SECURITY INFORLATION 8
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Comparative Ranging Tests of 3"/70 A.A. Projectiles
Types EX 24 Mod ! EX 24 Med 9, BX 24 ¥od 12 and

Mk 34 Mod 1, in Guns Type G Mod 7 and 1l
Dates 16 July 1952 ~ Elevations 15 degrees
Guns Type G Mod 11 No, 24930
No. Loeding Type Projectiles - fired in alternating five
Bds, and Fuzipg .&52_x92nQ.gz92n§_12ahls_I!;ﬁﬁnnﬁaéisuzAll..
25 PSalts and EX 24-9 Standard (Figure 1, Appendix (B)).
DNP 238911
25 Salts and EX 24-12 Projectile like EX 24.7 with four (4)
DNP 238911 cannelures machined into the rear bsnd and
straightenigg of the slope on the large rear
band rib, BUORD Sketch 329480 (Figure -,
Appendix (B)).
25 Salts and Mk 34-1 Projectile like EX 24-7 with four (4)
DNP 238911 cannelures mechined into the rear bend. BUORD

Dwg. 982549, No Revision, Mk 34 Mod 1, .
(Figure 3, Appendix (B}). /

Dates 5 August 1952 - Elevation:t 15 degrees
Guns Type G Mod 7 No. 26741
No. Loading Iype Projectiles - fired in alternsting five
Rds. apd Fuzing ~{2)_round groups (Tsble V, Appendix (A))
25 Salts and EX 24-9 Standard (Figure 1, Appendix (B)).
DNP 238911
25 Salts and Mk 34-1 Projectile like EX 24.7 with four (4)
DNP 238911 cannelures machined into the rear band, BUORD
Dwg. 982549, No Revision, Mk 34 Mod 1,
(Figure 3, ﬁppendix (B)).
25 Selts and EX 24-12 Projectile 1ike EX 24~7 with four (4)
DNP 238911 cannelures machined into the resr band and
streightening of .the sloge on the large resr
vand rib, BUORD Sketch 329480 (Figure 4,
Appendix (B)).
CCNFIDENTIAL
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Comparative Ranging Tests of 3"/70 A.A. Projcctiles
Types EX 24 Mod 7, EX 24 Mod 9, EX 24 Xod 12 and
Mk 34 Mod 1, in Guns Type ¢ Mod 7 and 11
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9. RESULTS:

as The following table indicates the mean corrected range
cispersions {D/R) for five (5) round groups of each projectile type
for the five (%) comparative ranging programs conducted in accordance
with reference (a) modified by references (b), (¢), (4), (e), and in
accordance with reference (f). Detailed results were reported by
references (i) to (m) inclusive, summaries of which are inecluded as
Appendix (A), Tables I through V respectively.

Projectile Type

(Type letter corresponding Five (%)
to type letters in Tables - Round D/R
Program ______Apvendix (A)) Gun_  GCroups

1 EX 24«7 (Type A Table I) Tygz 6611 4 1.8
Lk 34-1 (Type B Table I) & 4 0.80
EX 24~9 (Type C Table I) " 4 0,42

2 Mk 34-1 (Type A Table II) Tygzggall 8 0449
British Assembled Primer " 1 0.35
Group #1 (Type B Table II)
British Assembled Primer » 1 0.34
Group #2 (Type C Table II)

3 EX 24~12 (Type A Table III) Tyggggall 8 0.96
EX 24-12 (Type B Table 11I) " 1 1.18

(Short Nose Plug) |

4 BX 24-9 (Type A Table 1IV) Tygiggall 5 0.44
EX 24«12 (Type B Table 1V) " 5 0.81
Mkt 34~1 (Type C Table IV) " 5 0.54

5 EX 24-9 (Type A Table V) Tygg7gi7 5 0.35
Mk 34-1 (Type B Table V) oo 5 057
BX 24.12 {(Type C Table V) " 5 1.16

CONFIDENTIAL
SECURITY INFORMATION ‘ 10




e J

ad

PRI SSRGS WSA s v s e

SSewotia

TR

o | ¢

CONFIDENTIAL NPG REPORT NO. 1070
Comparative Ranging Tests of 3I"/70 A.A. Projectiles

Types EX 24 Mod 7, EX 24 Mod 9, EX 24 Mod 12 and
Mk 34 Mod 1, in Guns Type ¢ Mod 7 and 11

S W @ @ W W B W W W ve W wm

PART D

CONCLUSIONS

10, As a result of the tests conducted it is concluded that:
as When fired from the 3%/70 Caliber Type G kiod 7 Guns

(1) The EX 24-9 projectiles gave better range performance
than either the EX 24-12 or Mk 34-1 projectiles.

(2) The Mk 34-1 projectiles gave decidedly better range
performance than the EX 24-12 projectiles.

b. When fired from the 3%/70 Caliber Type G Mod 11 Guns

(1) The EX 24-G projectiles gave bettur range performance
than either the EX 24-7, EX 24-12 or Mk 34-1 projectiles,

(2) The Mk 34-1 projectiles gave decidedly better range
performance than either the EX 24-7 or EX 24-12 projectiles.

(3) The British complete rounds assembled with Primer
Groups No. 1 and No. 2 and with projectiles of similar design to

the BX 24-9 projectiles gave range performance comparable to the
EX 24-9 projectiles,

ce The EX 24+7 projectiles gave much better range performance

in the worn Type G~7 Gun No. 24579 than in the new Type G-11l Gun
No. 24930 .
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The tests upon which this report is based were conducted bys
C. W. BEAVERS, Lieutenant, USN,
Main Battcry Division,
Armament Department
D, C. CAIN, Hoad of Interior Ballisties Division,
Armament Department

O NPy
SRy TR B e s BB

-mé'“.‘

This report was prepared by:
C. W, BEAVERS, Lleutecnant, USK,
Main Battery Division,
Armament Department

P;’T"f -:’:K\}q ,:Zi ; "é oy

This report was reviewed by
V. F, VOSE, Lieutenant Commander, USN
Main Battery Division 5fficer,
Armament Department
W. B. ROBERTSON, Lieutenant Commander, USN,
ferminal Ballistics Officer,
* Terminal Ballistics Department
L. C. KLINGAMAN, Commander, USN,
Armament Officer k
Armament Department g
Cs Co BBAMBLE, Dircctor of Research, :
Ordnance Group

st b RS S
R RN VRS R

APPROVEDs J, F, EYRNE
Captain, USN
Commander, Naval Proving Ground
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E. A.

Captain, USN
Ordnance Officer
By direction
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